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ABSTRAK

Implementasi lean DMAIC merupakan salah satu pendekatan yang digunakan dalam mencapai
efektifitas dan efesiensi bisnis proses terutama dimasa pandemi covid 19 yang banyak
menyebabkan penurunan total produksi mobil menjadi sangat jauh turun dari tahun sebelum
pandemi. Lead time proses yang panjang menjadi salah satu indikator dalam suatu bisnis proses
perusahaan sejauh mana efektifitas dan efesiensi dalam perusahaan tersebut. Salah satunya
dalam proses internal supply chain perusahaan, lead time yang semakin cepat menjadi faktor
tolak ukur internal supply chain dalam menanggapi respons order dari customer mulai dari
proses production scheduling, material ordering, logistics hingga warehouse. Dalam penelitian
ini pendektan Lean DMAIC telah berhasil digunakan sebagai metode untuk melakukan reduksi
lead time proses dalam internal supply chain secara keseluruhan. Dimana sebelum
dilakukannya (current state) perbaikan total waktu proses selama 14 hari 397 menit, dengan
total nilai NVA (non value added) selama 4 hari 29,7 menit.. Pendekatan analisa menggunakan
ANOVA telah membuktikan jika 3 waste utama yang menyebabkan nilai lead time menjadi
tinggi yaitu : waste administration, transportation/motion dan waiting. Setelah dilakukan
pedekatan lean pada proses improvement mulai dari re-layout, re-design process, yamazumi
chart dan job leveling maka menghilangkan nilai NVA dalam internal supply chain process.
Setelah dilakukannya perbaikan membuat waktu total menjadi 10 hari 196,3 menit. Dari total

efesiesni yang didapatkan dengan fotal value cost man power reduction dan efesiensi sebesar
Rp. 1.227.857.000 /bulan.

Keyword: Lean, DMAIC,NVA ,VA dan Internal Supply Chain
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ABSTRACT

Lean DMAIC implementation is one of the approaches used in achieving the effectiveness and
efficiency of business processes, especially during the Covid 19 pandemic has impact to a
decline in total car production has fallen very far from the year before the pandemic. The long
lead time process is one indicator in a business process to what extent is the effectiveness and
efficiency of the company. One of them is in the company's internal supply chain, the
increasingly fast lead time has become a benchmark for internal supply chain in order response
from customers starting from the production scheduling process, material ordering, logistics
to warehouse. In this research, the Lean DMAIC approach has been used as a tool to reduce
the waiting time process in the total internal supply chain. Where before do some improvement
(current state) the total lead time is 14 days 397 minutes, with a total value of NVA (non-value
added) for 4 days 29.7 minutes. The analytical approach using ANOVA has proven that the 3
main wastes that cause the value ofad time are high namely: administration of solid waste,
transportation / movement and waiting. After implementing a lean approach to the
improvement process starting from re-layout, re-design process, yamazumi chart and job
leveling, it eliminates the value of NVA in the internal supply chain process. After the
improvement through Lean DMAIC, the lead time was become 10 days 196.3 minutes. And
from lead time reduction the company can save cost Rp.1.227.857.000 /month.

Keyword: Lean,DMAIC,NVA VA and Internal Supply Chain.

viii

https://lib.mercubuana.ac.id/id



DAFTAR ISI

COVER ..ot e et a et a e e a e e aaae I
PENGESAHAN TESIS ... ittt e et e e e e e i
PERNYATAAN KEASLIAN ...t i
PERNYATAAN SIMILARITY CHECK ...ttt ettt e e e e e \Y
PEDOMAN PENGGUNAAN TESIS. ..ottt ettt \%
KATA PENGATAR ettt e et e et e e et r e e e abb e e e eaenns \
AB ST RAK . e aae vii
A B S T R A T et viil
DAFTAR IS ettt e e et e e et e e e et e e e eran s IX
DAFTAR GAMBAR ...ttt a et e st e e et e e et e e neabnneaeaes Xl
DAFTAR TABEL ...ttt e et e e e e et e e e enn e e e nnn e eeees XIv
2 S e PP 1
PENDAHULUAN ettt ettt e e r e e e e e e e e enn e e ennn s 1
1.1 Latar BElaKAng ...........uuuuuuuenuunnnnnnnnnnnnnssnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnns 1
1.1 RUMUSAN MASAIAN........cciiiiiiieiiiei et 5
1.1 Manfaat dan Tujuan Penelitian ............veeeeiieiiiiiiiiiiii e e e 5
1.1 Asumsi dan Pembatasan Masalah.......co o imeeemimi i, 6
B A Ll e 7
TINJAUAN PUS AT AR A et et e e e e e e e e eeees 7
2.1 KaJian TeOI ccceeee e 7
2.1.1 Supply Chain Management ............cceeiieeeriiiiiiiiee e e e e 7
2.1.2 Lean ThiNKING ....ooooeieieeee e, 8
2.1.3 Waste (PEMBOMOSAN).....uuviiieeeiiiiiiiiiie e e e e e e et e e e e e e s a e e e e e e s ennnnees 10
2.1.4 L€aN LOGISTICS 1.eeeiiiitiiriiieee e e e e ettt e e e e e s st r e e e e e e e s st a e e e e e e e s nnannes 13
2.1.4.1 Value Stream MappPing «.......ooourrrreiieeeenaiiiiiiriee e e e e s e e 16
IX

https://lib.mercubuana.ac.id/id



2.1.4.2 Statistical Analysis dengan ANOVA.........ooiiiii, 18

2.0.5 DMAIC oot 18
2.2 Kajian Penelitian Terdahulu ..............oeviiiiiiiiiiiiiie e 22
2.2.1 State Of THe Al .o 24
2.3 Kerangka PemIKITaN.........cuiiiiiiiiiiiiiiieee et 25
BAB I oo r e 26
Metodologi PENelitian .............ooiiiiiiiiiiiii e 26
3.1 Jenis dan Desain Penelitian ............c.eeeeiiieiiiiiiiiiiiiiice e 26
3.1.1 Jenis PENEHILIAN .......evvieiiiiieeiieciiie et 26
3.1.2 Desain Penelitian ..........coooooiiiiiiiiiiiiiiieee e 26
3.2 Data dan INfOrMASH ....vvvriiiiieeiiiiiiiiei e 26
3.2.1 DAta PrIMEL ...eiiiiiiiiie et 26
3.2.2 Data SEKUNGET ...t 27
3.3 Teknik Pengumpulan data ............cceeeeeieiieii e, 28
3.4 Teknik Pengelolaan dan Analisis data ...............cccoeeeeeeeeiiii, 29
3.4.1 ANalisa DMAIC ..o 29
3.5 Langkah- Langkah Penelitian .............ccccoooiiiiii 31
B A B IV e 34
Hasil Pengolahan data dan analisis .............cccccccoiiiiiii 34
4.1 Data dan Objek PENEIItIAN ...........uuuueuuuiiuiiiiiiiii e aanaannnes 34
4.2 Curret State MaPPING .......uuuueueueiiiuiieeiieeee b —————————— 36
4.2.1 Production SCheduling ...........ccciiiuuuuiiiiiiiii e 36
4.2.2 Material OrAEIING ...vvveeeeeeeiiiiiiiiieeee e e e e e e e et r e e e e e e s st r e e e e e e e s s snrrrreaaees 38
O B I o 1 1 [ot PSSO PRSP 39
4.2.4 WWATENOUSE ....ceiiveiieeiiieeee ettt e e ettt ettt e ettt e e et e e e e s et e e e e anrb e e e e e nnreeaas 41
X

https://lib.mercubuana.ac.id/id



4.3 Impelementasi Lean DMAIC .......oooiiiiiiiiiiiie et 43

4.3.1 DefiNe PRESE ......eeeiiiiiiiiiiieiiiii ettt et 43
4.3.2 Measurement Phase .........oooiiiiiiieiiiii et 44
4.3.3 ANAIYZE PRaASE ....veiiiiiiiiiie ettt 49
4.3.3 IMProvement PhasSe ........ccooiuiiiiiiiiiiiee ittt 55
A.3.4 CONTOL ..ottt e et e et e e et b e e e nnrbeeas 67
B A B Ve aaes 74
PeMDANASAN  ...oeviiiiiiiiiiie et 74
5.1 TeMUAN ULAIMA ....eeetiiiiiiiiiiiieiiseiiiiiieeeeseesee s ssnsnsnennnnes 74
5.1.1 Current State Internal SUPPlY Chain .............uveiiiimmimiiiiiiiiiiiiiiiiees 74
5.1.2 Analyze waste menggunakan ANOVA ..........uuuiiiimmiiiiiiiiiiiiniiiinees 74
5.1.3 Improvement untuk menghilangkan Waste...............uuuuurrrrmmermmmmmminnninnn. 75
5.1.4 Future State Internal SUPPlYy Chain ...........uuuuuiiiiimiiiiiiiiiiiii—.. 80
5.2 Perbandingan Studi terdahulu .................uuvviiiiiiiiiiiiiiii ... 80
TR 100101112 R 1o (V) (N 81
5.4 Keterbatasan PENEltIaN ...........ccveveiiiiiiieeiiie e 82
B AB Ve 83
Kesimpulan dan Saran ... 83
ST0  =1SY 1o T0 1 o 83
6.2 Saran Penelitian LanjUIAN ............uuuueeeeueuiiiessuesssesinesnsneennneeesrnnnesnen——.. 83
DAFTAR PUST AK A ettt e e e et e e e e e e e enenns 85
LAMPIRAN e e e e e e 93
Xi

https://lib.mercubuana.ac.id/id



DAFTAR GAMBAR

Gambar 1.1 Grafik rata-rata pertumbuhan produksi mobil 2016-2019 (y ony)............. 2
Gambar 2.1 Pembagian Supply Chain ProSes ..............eeeeeememmmmmmmmmmiiiiiiiiiininiinnnannns 6
Gambar 2.2 7 Waste in Manufacturing PrOCESS..........uuuuurumrmmrriririiiiiiiiiiniiiiinninniinnnnnes 11
Gambar 2.3 7 Waste in Supply Chain ProCESS ........ccuieiiiiiiiiiiiiiiiieeeeeieiiiiieccee e 13
Gambar 2.4 Kerangka PemiKiran ............ccooiiiiiiiiiiiieeeiisiiiiiiiee e 26
Gambar 3.1 Flowchart PEnelitian ...........oooiiiiiiiiiiiiiiieeeeiiiiice e 34
Gambar 4.1 Company production volume YonY 2017-2019 ..........cccceeevvvieennreeninnnnnnn. 35
Gambar 4.2 Production Volume KD vs After Sales 2018 — 2019 ............ouvvvvvvvinnnnnnnns 35
Gambar 4.3 Current State Mapping Production Scheduling..............cccooevvieiviviiiinnnnnnn. 37
Gambar 4.4 Current State Mapping Material Ordering .................eveevvvmemmmmmenmnnnnnnnnnnn. 39
Gambar 4.5 Current State MappiNg LOGISTICS ....v...vuuruusnnnnnseennnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnes 41
Gambar 4.6 Current State Mapping WarehoUSe ...........euuuureeeenenmerrmmmniiiinninnnnnnnnnnnnnnnn. 42
Gambar 4.7 Critical to Quality (CTQ) ....uuvuruuuureerrrunsnnsnneennnnnnnnnnnnnnnnnnnnnnnnnnnn.. 46
Gambar 4.8 Current State Internal Supply Chain .............ccvvviiiiiiiiiiiiiii. 47
Gambar 4.9 VA/NVA activity di Production Scheduling ............ccccovveiimneninniinninnnnn. 55
Gambar 4.10 Relayout process untuk CBU FG confirmation.........ccocccooiiveecnnciiinnn i 56
Gambar 4.11 VA/NVA activity di Material Ordering ..........cocccivuueuvuseeennnnnnmminnnennnnns 57
Gambar 4.12 Flow process improvement di material ordering .........ccccoeeveeevviiiiiinnnnnn. 58
Gambar 4.13 VA/NVA activity di LOQIStIC PrOCESS......uuvvvvvrrvrrirrrrrrrrnnnrnnnnnnnnnnnnnnnnnns 59
Gambar 4.14 Re-design dan Re-layout loading dock point dan time window............... 61
Gambar 4.15 Order IMPrOVEMENT ......vviieeesiiiiiiiiieeeee e e e s s rae e e e e s s ssnrarereaeeeeeaans 62
Gambar 4.16 Packaging IMProvemMENt .........cccuuvvieiiieeeiiiiiiiiiiieee e e e e s ssirnreeeeee e e e 62
Gambar 4.17 Meningkatnya TFR setelah improvement .........cccccceeeeiiiiiiiiiniiieeennnns 63
Gambar 4.18 VA/NVA activity di Warehouse process ............cccccevvvmmrmmmmmmmimmnnnnnnnns 64
xii

https://lib.mercubuana.ac.id/id



Gambar 4.19 Yamazumi Chart before leveling ...........ccccooiiiiiiiiiiiiiiiee 65

Gambar 4.20 Yamazumi Chart after l[eveling .........cccccoiiiiiiiiiiiiee 66

Gambar 4.21 Future state mapping Internal Supply Chain ...........ccccoooiiiiiiiiiiieennnnns 68

Gambar 5.1  Before After implementatsion YAMAZUMI Analysis ..........cccccccennnne 77

Gambar 5.2  Relayout Unpacking WarehouSE ............cuvviiiiieiiiiiiiiiiniineeeeneeiiiiinnnn 78

Gambar 5.3 Receiving before Re-design ..........oeeiviiiiiiiiiiiiiiiiieeee e 79

Gambar 5.3  Receiving after RE-A8SIGN ..........uuuuurrmmmmmiiiiiiiiiiiiiiiiiiiiiieiieeneeenennenes 79
xiii

https://lib.mercubuana.ac.id/id



DAFTAR TABEL

Tabel 1.1 Benchmark KPI Lead Time reduction internal Supply Chain........................ 4
Tabel 2.1 Simbol — Simbol Value Stream Mapping.............ooummmmimmmiiiiiens 11
Tabel 2.2 Penelitian terdahulu ..............ooviiiiiiiii e 22
Tabel 2.3 State Of The Alt.....eeei e 25
Tabel 3.1 Data dan Informasi Penelitian .............cccouiiiiiiiiiiiiiiiiceeee e 28
Tabel 4.1 Tabel SIPOC internal Supply Chain.............cccociimiiiiiiiiiens 44
Tabel 4.2 Tabel klasifikasi aktivitas / mapping activity .............cccccceeiviimmmnnnmnnnnnnnnn. 48
Tabel 4.3 Observasi Cycle Time waste waiting time activity ..............ccccoeevinnnnnnnnnn. 50
Tabel 4.4 Tabel Perhitungan dan kesimpulan ANOVA waiting...........ccceevvvvvvvvnnnnnnn. 51
Tabel 4.5 Observasi cycle time waste administration activity ...............ccccevvvvvvvinnnnnn. 52
Tabel 4.6 Tabel perhitungan dan kesimpulan ANOVA administartion........................ 52
Tabel 4.7 Observasi cycle time waste Transportation and motion..............ccccceevvvvnnnnn. 53
Tabel 4.8 Tabel perhitungan dan kesimpulan ANOVA transportation/motion.............. 54
Tabel 5.1 Resume Hipotesis ANOWVA ... .uuuuuuuneeiinnnnuiuiiiineininnnnnnnnnnnen—.. 75
Xiv

https://lib.mercubuana.ac.id/id





